INTRODUCTION
The observation of periodic variations in the radial velocities of nearby late-type stars has led to the discovery of $140 giant planets (Marcy et al. 2000) , including 14 multiple planet systems, suggesting that planetary systems may be common. Giant planets, such as Jupiter, are believed to form in protoplanetary disks made of gas and dust. Circumstellar disks have been resolved in a handful of nearby, young stellar associations: the TW Hydrae association, which contains TW Hya and HR 4796A; the Pic moving group, which contains Pic and AU Mic; and the Castor moving group, which contains Fomalhaut, Vega, and Lep. High-resolution imaging studies of disks around these members have discovered structures that suggest that planets may be forming or may have already formed in these systems. For example, scattered light and thermal infrared imaging has discovered a central clearing in the HR 4796A disk (Schneider et al. 1999; Jayawardhana et al. 1998) , and warps and rings in the Pic disk (Telesco et al. 2005; Wahhaj et al. 2003; Heap et al. 2000) , while far-infrared and submillimeter imaging has discovered a central clearing in the cold dust around Fomalhaut (Marsh et al. 2005; Stapelfeldt et al. 2004; Holland et al. 2003) .
Stellar members of moving groups, such as the TW Hydrae association, the Pic moving group, and the Castor moving group, are identified via signatures of youth (i.e., high X-ray flux, large lithium abundance, and strong chromospheric activity) and common proper motions Zuckerman et al. 2001 ; Barrado y Navascués 1998), suggesting that they formed recently in the same region. The ages of these groups are fairly well determined, primarily on the basis of the properties of their low-mass members in comparison to members of wellstudied open clusters. The moving groups are generally closer to the Sun than the calibrating open clusters, and hence they provide excellent laboratories for study of the evolution of dusty debris disks around young, main-sequence stars as a function of age and stellar mass. We have carried out a Spitzer Space Telescope search for infrared excesses, believed to be generated by thermal emission from circumstellar dust, around members of stellar moving groups. Follow-up coronagraphic imaging of infrared excess sources, including HD 92945 in this sample, has revealed the presence of extended circumstellar disks.
One goal toward understanding how planets form around young stars is understanding the dust dissipation timescales in these systems. The excellent sensitivity of the Spitzer satellite will enable a comprehensive study of the disappearance of dust around solar-type main-sequence stars. Already Spitzer MIPS observations of main-sequence A-type stars suggest that 24 m excess declines with a time dependence, $150 Myr/t (Rieke et al. 2005) , consistent with collisionally replenished disks (Dominik & Decin 2003) , but that as many as 50% of young A-type stars do not possess excess emission. The first results from Spitzer MIPS surveys of nearby, solar-type, main-sequence stars suggest that the disk fraction in the $10 Myr old TW Hydrae association is 25% (Low et al. 2005) , while the disk fraction in the 3-20 Myr old Scorpius-Centaurus OB association may be as high as 50% . The 100 Myr old open cluster M47 (NGC 2422) has a disk fraction $15% (Gorlova et al. 2004) , commensurate with the frequency of debris disks around main-sequence stars (Lagrange et al. 2000) . A volume-limited survey of solar-type field stars within 25 pc suggests that debris disks can persist to ages !6 Gyr (Beichman et al. 2005a) .
In this paper we report on the initial results from a Spitzer guaranteed time program to search for debris disks around 69 nearby, young stars. We have obtained MIPS 24 and 70 m photometry for 39 (spectral types A-K) stars so far and Infrared Array Camera (IRAC) 3.6, 4.5, 5.8, and 8.0 m photometry for a subset of these objects (11 objects with spectral types G-M). The stars observed include three members of the 12 Myr old Pic moving group (Zuckerman et al. 2001) , five members of the 20-100 Myr old Local Association (Montes et al. 2001) , three members of the 50-100 Myr old AB Doradus moving group (Luhman et al. 2005; , and nine members of the 200 Myr Castor moving group (Montes et al. 2001 ; Barrado y Navacués 1998). The membership of these stars in their respective associations has been determined using a suite of youth indicators, including high lithium abundance, high coronal X-ray activity, and common proper motion. We list the targets along with their spectral types, distances, ROSAT (Röntgensatellit) fluxes, and moving group memberships in Table 1 .
OBSERVATIONS

IRAC Observations
Our ''short-wavelength'' observations were obtained using the IRAC (Fazio et al. 2004) on Spitzer (Werner et al. 2004 ). The IRAC data were obtained primarily in support of a separate GTO program designed to search for low-mass and substellar mass companions to nearby young stars (PID 34; PI: G. G. Fazio). To support the deep imaging needed for the companion (Royer et al. 2002) . Other spectral types for this star: F0 IV-V (Gray & Garrison 1989) ; F1 (Fekel et al. 2003) ; F1VmA7(n) (Gray et al. 2003) . Jeffries et al. 1994; (11) Kaisler et al. 2004. search program while also providing useful photometry for the relatively bright target stars in at least the 8.0 m channel in support of the debris disk study, IRAC's high dynamic range mode was used with 2 and 30 s FRAMETIME images made at each dither position. The basic observation for all targets in the program were identical. Each target position was observed through both IRAC fields of view using a five-position Gaussian dither pattern with a maximum offset in the pattern from the center/initial position of $38 00 . Starting with the basic calibrated data (BCD) produced by the IRAC pipeline software at the Spitzer Science Center, the individual dithered images were co-added to increase the overall signal-to-noise ratio (S/ N ) of the target with clipping to remove transients such as cosmic rays. Net source counts for the target stars were extracted from the co-added BCD data at the target position using routines in the IRAF apphot package. For most of the targets, a source aperture of 10 pixel radius was used, with sky background removed using an annulus with inner radius of 10 pixels and a width of 10 pixels. For three of the stars, crowding forced us to use a 4 pixel radius source aperture. In these cases an aperture correction factor had to be applied to the net flux for each channel (1.080, 1.085, 1.069, and 1.073, respectively). Error estimates were made based on the repeatability of the photometry (the standard deviation) of the target stars in the individual BCD frames in the dither pattern. The calibration of the IRAC photometry is based on the calibration applied to the BCD data by the Spitzer Science Center for the S10 version of the IRAC pipeline (given in units of MJy sr À1 ) combined with the known solid angles of the IRAC pixels in each of the 4 IRAC channels.
We list the observed 3.6, 4.5, 5.8, and 8.0 m fluxes in Table 2 . We plot the Two Micron All Sky Survey (2MASS) J À H versus H À K and the IRAC/2MASS J À H versus ½5:8 À ½8:0 colorcolor diagrams in Figures 1a and 1b , respectively. The colors of all of the objects observed using IRAC are consistent with main-sequence stars (Allen et al. 2004 ).
MIPS Observations
Our ''medium'' wavelength observations were obtained using the Multiband Imaging Photometer for Spitzer (MIPS; Rieke et al. 2004 ) on the Spitzer Space Telescope (Werner et al. 2004) in photometry mode at 24 and 70 m (default scale). Each of our targets was observed in 2004, using integration times of 48.2 s at 24 m and 186-465 s at 70 m. The data were reduced and combined using the Data Analysis Tool (DAT; ver. 2.80) developed by the MIPS instrument team . Extra processing steps beyond those in the DAT were applied to remove known transient effects associated with the 70 m detectors to achieve the best possible sensitivity. While point sources are well calibrated using the stim flashes, extended sources (e.g., the background) show small responsivity drifts with respect to the point-source calibration. As a result, the background in uncorrected mosaics displays significant structure associated with detector columns. This detector-dependent structure is removed by subtracting column averages from each exposure with the source region masked. In addition, a pixeldependent time filter is applied (with the source region masked) to remove small pixel-dependent residuals. These corrected images are then combined to produce the final mosaic used for the source detection.
The estimated 70 m sky backgrounds, extrapolated from COBE (Cosmic Background Explorer) data, using the IRSKY a Photosphere estimates are made assuming that both components of the binary system are at the same distance.
Batch Inquiry System (IBIS), suggest that our fields of view possess low to fairly high 70 m cirrus backgrounds (see Table 3 ). If no object was detected at the center of the array, we placed 3 upper limits on the fluxes, where is the standard deviation of the sky in the background annulus. This sky noise includes detector noise and noise due to cirrus structures present in the image. If the observations were taken in regions with high cirrus, then the detection limits are dominated by cirrus noise. Examination of these 70 m images reveals significant cirrus structures that make our simple aperture photometry detection limits conservative upper limits. All sources detected at 24 and at 70 m (with S/N > 10) appear as point sources with FWHM $ 5B7 and $20 00 at 24 and 70 m, respectively. They also have positions coincident with Hipparcos stellar positions, suggesting that the far-infrared emission is circumstellar and not interstellar. Sources with 70 m fluxes that are detected with S/N < 10 do not have high enough S/Ns to determine whether the source is a point source or a bright peak in the cirrus background. The 70 m images and radial profiles for sources with 70 m excess are shown in Figures 2 and 3 so that the observed 70 m sky can be seen.
We used aperture photometry to measure the fluxes, by finding the average brightness of a pixel in a ''sky'' annulus around the source, subtracting this value from each pixel in the aperture, and then summing the flux in the aperture. Since our observations are diffraction limited and the pixel scale for the 24 and 70 m detectors are different, we use different aperture radii and sky annuli for the 24 and 70 m data. At 24 m, we used a 15 00 (6 pixel) radius aperture and a sky annulus between 30 00 and 43 00 (12-17 pixels) radius. At 70 m, the source aperture radius was 29B5 (3 pixels) and the sky annulus was 40 00 -80 00 (4-8 pixels). These apertures are not large enough to contain all of the photons from a diffraction-limited point source; therefore, we applied scalar aperture corrections of 1.147 and 1.741 at 24 and 70 m, respectively, inferred from Spitzer Tiny Tim models of the point-spread function (Krist 2002) , to extrapolate the object fluxes from the photon fluxes in the apertures. We flux calibrated our data assuming conversion factors of 1.042 Jy arcsec À2 /(DN s À1 ) at 24 m and 1:58 ; 10 4 Jy arcsec À2 /(DN s À1 ) at 70 m. We list the observed 24 and 70 m (not colorcorrected) fluxes in Table 3 . The results assume a k À2 flux density across the MIPS bandpasses. Current observations of standard stars suggest that MIPS 24 m photometry has an absolute calibration uncertainty of $10% for stars fainter than 4 Jy and that MIPS 70 m photometry has an absolute calibration uncertainty of $20% for objects brighter than 50 mJy.
We estimated the stellar photospheric fluxes of our objects by minimum 2 fitting published photometry from the literature to model stellar atmospheres, using only bandpasses with wavelengths shorter than 3 m. For stars with spectral types earlier than K2 V, we used 1993 Kurucz stellar atmospheres; for stars later than K2 V, we used Nextgen models. Where possible, we included fluxes from TD 1 (Thompson et al. 1978) , Hipparcos, the General Catalogue of Photometric Data (GCPD; Mermilliod et al. 1997) , and 2MASS (Cutri et al. 2003) . For comparison with our measured (but not color-corrected) fluxes, we list the predicted 24 and 70 m fluxes integrated over the MIPS bandpasses in Table 3 and the significance of the deviation of the We detected all of the objects at 24 m with a S/N > 100, and half of the objects (18 of 36) at 70 m with a S/N ! 4. We expected to detect all of the stellar photospheres at 24 m, and half of the stellar photospheres at 70 m. MIPS 24 m observations of Castor were not requested since they would have saturated the detector. Stars with 24 m fluxes >20% above the photosphere and 70 m fluxes >40% above the photosphere with a S/N > 10 are marked as excess objects in Table 3 . 
CSO SHARC II Observations
Our ''long'' wavelength observations were obtained using the SHARC II camera (Dowell et al. 2003) 
DISK PROPERTIES
Seven objects in our sample possess strong excesses at MIPS wavelengths. Four objects ( Phe, HD 92945, HD 119124, and AU Mic), with estimated ages <50-200 Myr, possess strong 70 m excesses, !100% larger than their predicted photospheres, and no 24 m excesses, suggesting that the grains are cold. Both AU Mic and HD 92945 were bright enough to be detected by Infrared Astronomical Satellite (IRAS ) at 60 m and their excesses have been previously attributed to the presence of debris disks Song et al. 2002; Silverstone 2000) . Scattered light observations of AU Mic have revealed the presence of an edge-on disk at distances between 50 and 210 AU (<21 00 ) from the central star . Gaussian fitting of the final image mosaics shows that the AU Mic 70 m source size is not significantly larger than those of the other stars. Recently, follow-up HST Advanced Camera for Surveys scattered light observations have resolved an inclined disk with a radius 5 00 around HD 92945 (J. Krist 2005, private communication) . One object (HD 112429) possesses moderate 24 and 70 m excesses with a blackbody color temperature, T gr ¼ 100 K. Two objects ( 1 Lib and HD 177724) possess such strong 24 m excess that their 12, 24, and 70 m fluxes cannot be self-consistently modeled using a modified blackbody despite a 70 m excess 2 times greater than the photosphere around 1 Lib; therefore, the strong 24 m excesses may be the result of emission in spectral features.
We use a modified blackbody to model the dust emission around Phe, HD 92945, HD 112429, HD 119124, and AU Mic. We have plotted IRAS fluxes, where available, on the SEDs in Figure 5 for comparison with our Spitzer fluxes. Models for the infrared and submillimeter emission of AU Mic suggest that dust grains around this star have a characteristic temperature T gr ¼ 40 K, assuming an emissivity power-law index ¼ 0:8 ). Our Spitzer MIPS and SHARC II photometry are consistent with this result. This model also appears to fit the 70 and 350 m excess observed toward HD 92945. Since Phe and HD 119124 possess measured excesses at only 70 m, we cannot place strong constraints on the dust emission around these objects. Instead, we fit a T gr ¼ 40 K and ¼ 0:8 model to their SEDs. For HD 112429, we fit a blackbody to the excess fluxes, ¼ 0. We cannot confirm the presence of a 25 m excess associated with Gl 182, inferred from reprocessed IRAS data ). We observed Gl 182 at 160 m and measured a 3 upper limit of <100 mJy. We did not observe any other targets at 160 m.
The stars 1 Lib and HD 177724 possess strong 24 m excesses. The 12, 24, and 70 m fluxes of these objects cannot be self-consistently modeled with a simple modified blackbody, with (Beichman et al. 2005b) , then the dust would have temperatures, T dust ¼ 300 600 K and T dust > 870 K, respectively, and distances, D $ 2:5 8 AU and D < 2 AU, respectively. Recently, Beichman et al. (2005b) have observed the 1 Gyr old main-sequence K0 V star, HD 69830, with MIPS and the Infrared Spectrograph (IRS) on Spitzer. They find a strong 24 m excess associated with the star. The infrared spectrum of this object reveals mid-infrared emission features nearly identical to those observed toward Hale-Bopp but with a higher grain temperature, T gr ¼ 400 K instead of T gr ¼ 207 K.
We list the estimated fractional infrared luminosities, L IR /L Ã , in Table 5 . For objects with excesses detected at one wavelength ( Phe, HD 119124, and HD 177724), we infer the fractional dust luminosities assuming F IR % F ex , where F ex is the excess flux at frequency . The fractional infrared luminosity may be higher if the grains produce more submillimeter emission than assumed. The fractional infrared luminosity for HD 92945, HD 112429, and AU Mic is found by integrating the thermal emission from the inferred blackbody. Our objects have L IR /L Ã ¼ 7:3 ; 10 À6 to 7:7 ; 10 À4 consistent with optically thin dust. The cold color temperatures of the grains around Phe, HD 92945, HD 112429, HD 119124, and AU Mic suggest that these systems may possess inner holes. Blackbodies in radiative equilibrium with a stellar source are located a distance
from the central star (Jura et al. 1998) , where T Ã and R Ã are the effective temperature of the stellar photosphere and the stellar radius. Smaller grains radiate less efficiently and are therefore located at larger distances at the same temperature. We use stellar temperatures found in the literature. We estimate stellar luminosities, L Ã , using Hipparcos V T -band magnitudes and distances (in Table 1 ) and bolometric corrections from Flower (1996) . We infer stellar radii from
Ã . From equation (1) and the stellar properties summarized in Table 1 , we find the minimum grain distances listed in Table 5 all of which are 170 AU. 
MAIN-SEQUENCE A-TYPE STARS (e.g., HD 112429)
Three of our stars with IR excesses are A-type stars: Phe, HD 112429, and HD 177724. The high luminosity of mainsequence A-type stars plays a critical role in the removal of dust grains from debris disks. If the grains are small, then the grains are radiatively driven from the system. Large grains in lowdensity environments slowly spiral into their orbit center under Poynting-Robertson drag. Large grains in high-density environments collide, generating smaller fragments that may be radiatively driven from the system. We present a model to describe the circumstellar dust around any of the three A-type stars with infrared excess; however, we describe the model for HD 112429 as a specific example because the grain color temperature in this system has been constrained.
A lower limit to the size of dust grains orbiting a star can be found by balancing the force due to radiation pressure with the force due to gravity. For small grains with radius a, the force due to radiation pressure overcomes gravity for Artymowicz 1988) , where Q pr is the radiation pressure coupling coefficient and s is the density of an individual grain.
Since radiation from A-type stars is dominated by ultraviolet and visual light, we expect that 2a/k 3 1 and therefore the effective cross section of the grains can be approximated by their geometric cross section, so Q pr % 1. Based on T Ã ¼ 7830 K and L Ã ¼ 5:2 L , the inferred stellar mass for HD 112429 is 1.6 M (Siess et al. 2000) . With s ¼ 2:5 g cm À3 , the minimum radii for grains around HD 112429 is a min ¼ 0:8 m.
We can estimate the average size of the grains assuming a size distribution for the dust grains. As expected from equilibrium between production and destruction of objects through collisions (Greenberg & Nolan 1989) , we assume
with p ' 3:5 (Binzel et al. 2000) . If we assume a minimum grain radius of 0.8 m and weight by the number of particles, we find an average grain radius a h i ¼ 1:3 m. Since the size distribution of particles is not directly measured, the grains could be dominated by particles with a particular size, such as a > 10 m.
We can estimate the minimum mass of dust assuming that the particles have a h i $ 1:3 m; if the grains are larger or if the grains are at a larger distance, then our estimate is a lower bound. If we assume a thin shell of dust at distance, D, from the star and if the particles are spheres of radius, a, and if the cross section of the particles equals their geometric cross section, then the mass of dust is (Jura et al. 1995) , where L IR is the luminosity of the dust. From equation (3) and the stellar properties summarized in Table 5 , we infer dust masses, M dust ¼ 2 ; 10 À4 M Moon . One mechanism which may remove particles around mainsequence A-type stars is Poynting-Robertson drag. The PoyntingRobertson lifetime of grains in a circular orbit, a distance D from a star is
( Burns et al. 1979) . For HD 112429, with the parameters given in Table 5 , the Poynting-Robertson lifetime of grains is t PR ¼ 1:7 ; 10 5 yr. Since the Poynting-Robertson drag lifetime of the grains is significantly shorter than the estimated age of the system (t age ¼ 50 Myr; Song et al. 2000 Song et al. , 2001 , we hypothesize that the grains are replenished through collisions between larger bodies. Since the grains around 1 Lib and HD 177724 are probably very warm, T dust $ 400 K, the PoyntingRobertson drag lifetimes of the grains around these stars are probably also much shorter than the ages of these systems. Therefore, the material around these systems must also be replenished from a reservoir such as collisions between parent bodies or sublimation of comets. We cannot directly estimate the Poynting-Robertson drag lifetimes of these grains because their distances from their central stars are uncertain.
We can estimate the minimum mass contained in parent bodies around main-sequence A-type stars assuming a steady state and assuming that the dust removal rate can be inferred from the dust mass measured at mid-and far-infrared wavelengths and the Poynting-Robertson drag lifetime. If M PB denotes the mass in parent bodies, then we may write Table 5 , then their parent-body masses, M PB ¼ 0:04M Moon 0:25M Moon .
MAIN-SEQUENCE SOLAR-LIKE AND M-TYPE STARS (e.g., HD 92945, HD 119124, AND AU MIC)
Unlike main-sequence A-type stars, radiation pressure, and Poynting-Robertson drag may not be the dominant forces clearing dust particles around solar-like main-sequence stars. Instead, the corpuscular stellar wind may remove small particles and stellar wind drag may effectively remove large dust particles around young solar-like stars ) and around M-type stars (Plavchan et al. 2005) . The increase in ''drag'' in the inward drift velocity, produced by stellar wind, over that produced by the Poynting-Robertson effect is given approximately by the factor (1 þṀ wind c 2 /L Ã ), whereṀ wind is the stellar wind mass loss rate (Jura 2004) . We inferṀ wind from ROSAT fluxes using the observed dependence of stellar mass loss rate,Ṁ wind , per stellar surface area, A, on X-ray flux per stellar area for nearby G-, K-and, M-type starsṀ wind /A / F 1:15AE0:2 X scaled to observations of 36 Oph (F X ¼ 3:6 ; 10 5 ergs cm À2 s À1 ,Ṁ wind /A ¼ 17Ṁ /A ; Wood et al. 2002) . Using the ROSAT fluxes listed in Table 1 , we estimateṀ wind c 2 /L Ã ¼ 56, 64, and 2400 for HD 92945, HD 119124, and AU Mic, respectively, suggesting that stellar wind drag is more important than the Poynting-Robertson effect in these systems.
A lower limit to the size of dust grains orbiting a solar-like star can be found by balancing the radial force due to the corpuscular stellar wind with the force due to gravity. For small grains with radius, a, the force due to stellar wind drag overcomes gravity for
where Q wind is the stellar wind coupling coefficient and v wind is the wind velocity. In our solar system, Q wind ¼ 1 and v wind ¼ 400 km s À1 . If the stellar wind coupling coefficients and velocities are comparable around young, solar-like stars, we can estimate the minimum grain size in these systems. For the stellar and grain parameters used above, the minimum radii for dust around HD 92945, HD 119124, and AU Mic are 0.01, 0.02, and 0.1 m, respectively. For AU Mic, the minimum grain size under stellar wind drag is $1.3 times larger than that found by balancing radiation pressure with gravity. However, for HD 92945 and HD 119124, the minimum grain size under stellar wind drag is an order of magnitude smaller than the minimum grain size under radiation pressure, a min ¼ 0:1 and 0.8 m, respectively. If the grains in these systems have the same distribution as used above, then the mean grain size, a h i, will be a factor of 5/3 larger than the minimum grain size.
We can estimate the minimum mass of dust assuming that the particles have a h i $ 0:2, 1.3, and 0.2 m around HD 92945, HD 119124, and AU Mic; if the grains are larger or if the grains are at larger distances, then our estimates are a lower bound. If we use equation (4) ), a factor of a few smaller than the 5.9M Moon masses of parent bodies inferred to exist around this star.
DISCUSSION
Spitzer MIPS observations of young stars in Scorpius-Centarus suggest an anticorrelation between the fractional infrared luminosity, as inferred from 24 m excess, and the fractional X-ray luminosity. Chen et al. (2005) suggest that this anticorrelation may be the result of stellar wind drag effectively removing dust grains from the circumstellar environment. We have plotted the fractional infrared luminosity, as inferred from MIPS 24 m photometry, as a function of stellar X-ray luminosity (see Fig. 6a ) to determine whether such an anticorrelation exists for this sample of stars. We exclude the A-type stars from this analysis because the X-ray emission seen along the line of sight toward these stars is likely associated with a later spectral-type companion. The majority of objects appear photospheric at 24 m. Excluding 1 Lib, only one other object may possess a weak 24 m excess HD 358623. The statistical significance of 24 m excesses associated with AB Dor/RST 137 and LO Peg are <1, suggesting that any excess associated with these stars is not statistically significant. Since none of the sources have substantial 24 m excess, it is difficult to comment with certainty about any correlation between 24 m excess and X-ray luminosity. Some of our objects possess strong 70 m excesses. Figure 6b includes both 24 and 70 m data in the calculation of the IR luminosity-there is still no obvious correlation between X-ray flux and IR excess. However, because only a handful of stars are detected at MIPS wavelengths, our new data do not provide a strong test of the correlation proposed in Chen et al. (2005) . Dominik & Decin (2003) have suggested that the dust around main-sequence A-type stars may be in collisional equilibrium, which has been reached through a collisional cascade. While this paradigm may describe high fractional luminosity debris disks, L IR /L Ã ¼ 10 À4 to 10 À3 , it may not describe the environments around low fractional luminosity debris disks L IR /L Ã ¼ 10 À5 . For HD 112429, the collisional lifetime of the grains (2:3 ; 10 5 yr) is slightly longer than the Poynting-Robertson lifetime of the grains (1:5 ; 10 5 yr), suggesting that both processes may contribute to grain destruction. Dominik & Decin (2003) also argue that collisions may be less important for the grain evolution around lower mass stars because grains around lower mass stars experience fewer collisions. Indeed, micronsized grains around AU Mic have a collisional lifetime of 3:9 ; 10 4 yr, significantly longer than the inferred lifetime of grains under stellar wind drag (150 yr). However, like HD 112429, the collisional lifetimes of grains around HD 92945 and HD 119124 (1:8 ; 10 4 yr and 1:3 ; 10 5 yr) are commensurate with the grain lifetimes under stellar wind drag (1:5 ; 10 4 and 8:4 ; 10 4 yr), suggesting that both mechanisms may contribute to grain removal in these systems.
We estimate the parent-body masses around HD 92945, HD 112429, and HD 119124, assuming that radiation pressure is the dominant dust removal mechanism. Dust grains that are radiatively driven from the system reach a terminal velocity, v esc ¼ 2GM Ã /D( À 1) ½ 1/2 , where D is the distance at which the grains are produced (Su et al. 2005) . The lifetime of the grains in the system can be inferred if we define grains at distances >1000 AU as lost to the system (Su et al. 2005 ). If we assume that the system is in steady state, and that the grain production rate is M dust v esc /(1000 AU), then the mass in parent bodies is M dust v esc t age /(1000 AU). For HD 92945, HD 1112429, and HD 119124, we estimate parent-body masses of 5.9M Moon , 20M Moon , and 390M Moon . For HD 92945, the parent-body masses estimated assuming stellar wind drag and radiation pressure as the dominant mass removal mechanisms are similar to within a factor of a few. However, for HD 112429 and for HD 119124, the parent-body masses, inferred if radiation pressure is the dominant loss mechanism, are a 1000 times larger than predicted by other loss mechanisms. The inferred parent-body masses are somewhat large suggesting that the system may not be in steady state and that recent collisional cascades may have occurred.
The HD 92945 and AU Mic disks are observed to extend to radii of 5 00 and 20 00 , respectively, in scatted light; however, the unresolved nature of the 70 m emission suggests that the thermally emitting grains are located at a distance <6 00 , away from both stars. Since the simple blackbody grain model predicts grain distances 1B3 and 2 00 , respectively, from the star, consistent with the observations, the 70 m emission arising in both sources is likely due to thermal emission from large grains. Small grains, with Q abs / 1/k, would be located a distance, D ¼ 0:5(T Ã /T gr ) 5/2 ¼ 340 AU (or 15 00 ) from HD 92945 and 170 AU (or 17 00 ) away from AU Mic. For AU Mic, the angular extent of the scattered light disk is consistent with small grains; however, for HD 92945, the angular extent of the scattered light grains is a factor of 3 smaller, suggesting that the grains in this system are larger. More sophisticated models are needed to elucidate the dust dynamics in these systems.
CONCLUSIONS
We have obtained Spitzer Space Telescope MIPS 24 and 70 m photometry of 36 A-through M-type stars, with ages between 12 and 600 Myr, and IRAC 3.6, 4.5, 5.8, and 8.0 m photometry for a subset of 11 stars.
1. Seven objects, with ages <50-200 Myr, possess 24 and/ or 70 m excesses, corresponding to a disk fraction $18%, consistent with far-infrared observations of main-sequence stars. Larger studies of nearby, young stars are necessary to determine the disk dissipation timescale for solar-type stars.
2. We have detected 70 m excess emission from cold dust around four stars ( Phe, HD 92945, HD 119124, and AU Mic), and 24 and 70 m excess emission from cool dust (T gr ¼ 100 K) around HD 112429. In addition, we have detected strong 24 m excess around 1 Lib and HD 177724, despite the large 70 m excess observed toward 1 Lib, which may be the result of emission in spectral features. Follow-up IRS spectra are needed to determine whether the grain emissivity in these systems is similar to that of comet Hale-Bopp as observed toward HD 69830.
3. The grain lifetimes around the A-type star HD 112429 and around the solar-like stars HD 92945 and HD 119124 and around the M-dwarf AU Mic are much shorter than the stellar lifetimes, suggesting that the grains must be replenished by collisions between larger bodies. For all of these objects, except AU Mic, the collisional lifetimes of dust grains is similar to the PoyntingRobertson/stellar wind drag lifetimes of the grains, suggesting that both processes may be important in grain removal.
4. We do not detect infrared excess around any of our objects at 3.6-8.0 m. We detect HD 92945 and AU Mic at submillimeter wavelengths and show that their 350 m fluxes are consistent with our SED models. We resolve the emission from AU Mic at 350 m with the same position angle as observed at other wavelengths.
